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.Hey are intended for externa, display. By lamination is mean, he 

encapsu ation is meant the combination of a printed ,mage ayer 
Z - ,amina«ng sheets, that on ,e image surface 
transparent, the combination being accomp,ished w„h an a he 
activated by heat, pressure, or both. Encapsulation ,s most ef.ec ,v * 
he lamina ing sheets extend beyond the printed ,mage and are 
b o„di:,o each other a, the extrem.es, thus preventing ingress o, 
water through exposed edges of the image. 

However iamination and encapsulation are both 
adlna, materials are retired together with additional handl.ng and 
e!ulent and there is considerable interest in finding a cheaper and 
IlZe-d of increasing the robustness of images produced us,ng 

""Ira?— to iamination or overling, Japanese Paten, 
Appeals 59/222381, 07/237348, 03/02090, and 09H0416 an 
, Eu l ean Patent Applications 0 858 905 and 0 858 906 d,sc,ose a 
1 Ta, method o, protecting an inK ie, image wherein the « 

system comprises Mo layers coated on a suable base. The ^lowe 

IXing L image, bu, does not reouire the additional expense 

heat sea, - needs to achieve high temperatures 
,„ to seal the image (up to 170X being given in the Examples of EP 0 
3 ^9 A, and also requires a relative, complicated and expensive 
eling sheet. There is thus still a need for an imaging matena, and 
T od which wil, provide images resistant to washing and hand„ng 
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• ted using a,ueous inKs without lamination. We have found a 

S^S^ n the, is P-ed a printing 

metho d which which comprises on a suitable 

1 ) Printing on to a receding oom prises a particulate 

.uhstrateatieastoneinMec.v.ng ver*ch P - 

between (»■ to 1«TC together «m a. least :o ^ 

2) subsequently heating and applymg pressure 
to fuse the polymer. « tho inven tion are much simpler than 

Tne method and materials of ^ becaus e the 

E II*!L E D J365 ^^ mention include any 

Suitable substrates to carry the layers of 

25 of .ose commonly used for «-« » paper , 

paper, high wet-strength ^ J^ , J , p ^ liyteM oo— P-P-- 

eard, board, treated paper such as res, o ^ y ^ ^ 

naphthalate). 
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Trfer is a hydrophilic binder Suitable hydrophilic 
Preferably the binder s a hy P ^ ^ 

binders include poly (vmyl alcohol), copoy ^ ^ ^ 

carbohydrates such as ^9 aca se or carbo xymethyl 

carbohydrates such as ^ ^ ene imine) , 

cellulose, polyacrylates, poly *«* y suitable 

ge ,atin. casein and mixtures of s oh b,d - P ^ 
hydrophi ,ic binder , are normally prepared by 

commercial samples of poly (v ny ^ ^ does not 

hydr0 lysis of poly *** «^ ^ hydrop ni,ic binder is poly 
always go to completion. Thus a P gQ% an<J . 

(viny , alcohol) which has a degree , o M oJV ^ g degree 

particularly preferred ^'^^^J^ to as 99%PVA. 

Suitable polymers for P eth yien,cally 
5 methylene and copolymer, o ethane ft ^ 

unsaturated monomers, such 1 pm and 

part ,c,e s*e for the 7bout 5 pm and about 20 

ab0 u. 50 um, with a parWe ^ - e p0 , yme r 

um being preferable. A P a * cula '* having an average 

diameter of about 12 um. Anot P polye thylene 

P^c^^r^t,'!. ,0 pm. Another 
copolymer having an « ^ of ranoom 

stable particulate polymer «"*~™ \ hese ^lymer* have 
25 shape and a particle s*e of ^ about P 

crystalline melting points of 105- ^ ^ ^ about 5 t0 

A suitable coating werght for the . b ^ 

ab ou, 20 to abou, 4 ° 9 ; ofthehydrophl ,ic binder may be from about 
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whtah are commonly added to ink ~ 

t0 improve coating cual«y, ero ^ k ^ ol J[ si.ica, alumina, 
agents, inorganic pigments or «k» «. ves suon as 

kao „n and ft. ft* Jw» W-W* 

^ poiymers provided by Un,ed » P poly 

and 5,712,02?. .^^^"Ua. aiders such as 
(viny i alcohol) bmders of the ,nve , metalljc catio ns. 

According to a preferred a ^ C , amjnator „ meant a 

„ heated by passing through a - a ^ ^ of printed image s 

device which is norm* use* ^ togethe r the image 

which comprises a means of hea,ng and P ^monly by 

and ,he,aminatin 8 shee,.huscaus l ngthe^o«oa^ ^ ^ 

, passing them through a ^Ze^ and processing 

a spec. is particularly P"*^^^,,. whioh can be appiied to 
nouses aiready possess nd usefcm ^ ^ ^ ^ 

the materials of this inven.,on. Howeve 

20 According to another aspect ^ uncfon with a second, 

h eated by passing through a l "^^ p(otoelh . layer of the 
inert sheet which is he,d agavns « e m MP ^ 
materia,. The inert sheet does £ ad., ^ # ^ ^ 

» from the rollers of the «»*' ^ — ^ nas t0 the final 
,< sheet will impart a high gloss or om ^ 

be used to 

ima ge. Mernatively a ^ ^^l, contacting with the 
produce a pattern such as a secun 

image. The inert sheet may 6 J ^ afe partlculany suKed to 
The method and materials of the invention P ^ 

are commoniy used "^J*^ is also suitabie for inK ie, 
U se in the home or off,ce, b the ^ ^ ^ ^ 

printers using non-aqueous .nks such 
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and organic solvents. Ink jet printing is a non impact printing method 
that in response to a digital signal produces droplets of ink that are 
deposited on a substrate to produce an image. Ink jet printing has 
found broad application in recent years. Any convenient ink jet printer 
may be used, for example a continuous printer or a piezoelectric or 
thermal drop-on-demand printer. 

The invention may also be used with other printing methods such 
as flexographic printing, with pen type plotters, or with marker pens 
and the like. Suitable colorants for the inks include dyes or pigments. 
Preferred inks for the invention are pigmented aqueous inks. 

The materials and method of this invention are suitable for many 
uses where robustness of an ink jet image is important, such as 
posters, banners, displays, labels, and the like. The method of this 
invention is also particularly suitable for use with a wide variety of 
packaging materials, e.g a heavy weight paper, card, or board. 

The materials and method of this invention are also particularly 
suitable as a security printing system, and this aspect of the invention 
is especially preferred. After the material has been sealed by heating it 
is no longer receptive to inks, and is thus difficult to alter and offers 
high levels of protection from fraud and forgery. In an additional aspect 
of the invention when it is used as a security printing system, a suitable 
mark or pattern such as, for example, a holographic pattern may be 
embossed on or transferred to the image at the heating stage. This 
pattern may be carried on the inert sheet used in contact with the 
image during the heating stage, or may be carried on a roller or stamp 
used in contact with the image at the heating stage. 

Various ink receiving materials which comprise a combination of a 
particulate polymer and a hydrophobic binder are already known. For 
instance United States Patent 3,968,319 discloses a particulate 
polymer for use in paper coatings, United States Patent 4,196,253 
discloses a paper coated with a binder and organic particles, United 
states Patent 4,371,582 discloses an ink jet recording sheet containing 
a basic latex polymer, 4,442.247 discloses a coating composition 
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comprising a combination of an aqueous resin with an insoluble res.n, 
United States Patent 4,686,118 discloses a recording medium where.n 
the coating comprises a combination of a hydrophi.ic and a 
hydrophobic polymer, United States Patent 5,102,731 discloses a 
recording medium wherein the coated layer comprises a hydrophil.c 
urethane resin and fine organic or inorganic particles, United States 
Patent 5 254,403 discloses a coated recording sheet where.n the 
receiving' layer comprises a mixture of a latex polymer with , tw o 
hydrophHic polymeric binders, United States Patent 5,270,103 
discloses a receiver sheet coated with a coating comprising a pigment 
a binder, and a latex polymer, United States Patent 5,405,678 
discloses a coating comprising a latex polymer which has not been 
completely coalesced, United States Patent 5,672,392 discloses a 
process for preparing ink jet recording materials whereof the coat.ngs 
comprise starch, an insoluble copolymer, and a binder, United States 
Patent 5 714 235 discloses an ink jet recording sheet containing case.n 
and a styrene-butadiene rubber, United States Patent 5,925,712 
discloses a fusible printable coating wherein one of the alternate 
compositions comprises a combination of a powdered thermoplastic 
polymer and a binder, and Japanese Patent Applications 59/204591 
and 59/204592 disclose ink jet receiving coatings which compr.se 
microcapsules which are ruptured after printing to improve the 
robustness of the image. However the method of this invention is novel 
and the coatings are particularly suitable for the method. 

The following Examples will serve to illustrate the invent.on:- 



EXAMPLE 1 

A formulation was prepared using the following components: 



Pol y (vinyl al^hoh 10% solution 



Silicone surfactant 



Ethylene acrylic acid copolymer 
beads 



Optical Brightening Agent 
| De ionise d water . 



40.0g 



0.2g 



25.0g 



0.2g 



34.6g 
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This formulation was coated on to a subbed poly (vinyl chloride) 
substrate to give a coating weight of 25gm~ 2 . An image was printed 
with pigmented inks using a Novajet III printer, and the coating was 
5 passed through a GBC 1200 laminator at a heat setting corresponding 
to a temperature of 120°C together with a piece of paper to seal the 
image. The paper was removed leaving a smooth clear glossy image 
which was resistant to wet rubbing. 

10 

EXAMPLE 2 

A formulation was prepared using the following components:- 



Poly (vinyl alcohol) 10% solution 


400g 


Silicone surfactant 


2g 


Polyethylene beads 


250g 


Deionised water 


348g 



15 The poly (vinyl alcohol) used was a commercial sample from Harco 
under the trade name Mowiol 28-99 having a degree of hydrolysis of 
99%. The surfactant was from BYK Chemie under the trade name BYK 
348. The polyethylene beads were low density polyethylene spherical 
beads having an average diameter of about 12 jjm available under the 

20 trade name Flothene from Sumitomo. The formulation was coated on 
to a substrate comprising plain paper having a substance of 80gm~ 2 to 
give a wet coating weight of 100gm~ 2 , approximately 29-2 gm" 2 when 
dry. An image was printed with pigmented inks using a Novajet III 
printer, and the coating was passed through a GBC 1200 laminator at 

25 a heat setting corresponding to a temperature of 1 15°C with the image 
surface in contact with a piece of clear film to seal the image. The film 
was removed leaving a smooth clear glossy image which was resistant 
to wet rubbing. 

30 
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EXAMPLE 3 

A formulation was prepared using the following components:- 



Poly (vinyl alcohol) 10% solution 


400g 


Silicone surfactant 


2g 


Polyethylene particles 


250g 


Deionised water 


348g 



5 

The poly (vinyl alcohol) used was a commercial sample from Harco 
under the trade name Mowiol 56-98 having a degree of hydrolysis of 
98%. The surfactant was from BYK Chemie under the trade name BYK 
348. The polyethylene particles were low density polyethylene particles 

10 of random shape and average particle size about 25 pm available 
under the trade name Coathylene HX1681 from duPont. The 
formulation was coated on to a substrate comprising plain paper 
having a substance of 80gm" 2 to give a wet coating weight of 100gm" 2 , 
approximately 29-2 gm" 2 when dry. An image was printed with 

15 pigmented inks using a Novajet III printer, and the coating was passed 
through a GBC 1200 laminator at a heat setting corresponding to a 
temperature of 1 15°C with the image surface in contact with a piece of 
clear film to seal the image. The film was removed leaving a smooth 
clear glossy image which was resistant to wet rubbing. 

20 Finally, it is understood that variations and modifications from the 
examples given herein are possible in view of the foregoing disclosure. 
Therefore, although the invention has been described with reference to 
certain preferred embodiments it will be appreciated that other ink 
receiving layer materials may be used, which are nevertheless within 

25 the scope and spirit of the invention as defined in the claims appended 
hereto. 
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